Introduction
Transition metal-mediated activation and functionalization of element-element bonds is a vital area of homogeneous catalysis research. For low-valent, electron-rich transition metal complexes, bond activation is by and large achieved by either sbond metathesis or oxidative addition to a metal center, and especially complexes of d 8 transition metals play a crucial role in this chemistry aiming at catalysis. 1,2 In the last two decades, N-heterocyclic carbenes (NHCs) have emerged as one of the most important classes of spectator ligands in organometallic chemistry.
3 Due to their better s-donor capabilities compared to tertiary phosphines, the employment of NHCs in transition metal complexes can create more electron-rich metal centers. Complexes stabilized with NHCs are expected to exceed the activity of related phosphine compounds for many applications, and NHC complexes of noble metals have already large impact in the eld of catalysis.
3 The isolation of unsaturated, metal basic complexes, such as 14 VE (valence electron) species d 10 - [ML 2 ] or synthons thereof, is highly desirable for investigations concerning the reactivity of NHC complexes and of elementary steps in catalytic cycles as well as for their use in catalysis.
Over the last years we have explored the manifold chemistry of the {Ni(iPr 2 Im) 2 } complex fragment (iPr 2 Im ¼ 1,3-di-isopropyl-imidazolin-2-ylidene), as provided by dinuclear [Ni 2 (iPr 2 Im) 4 (COD)] (COD ¼ 1, 5-cyclooctadiene) In some instances the formation of the imidazolium salt iPr 2 Im$HCl as a side product was detected for this reaction. The imidazolium salt and complexes 1 and 2, respectively, are difficult to separate, since these compounds reveal similar solubility in common organic solvents. The NMR spectra of 1 and 2 are those typically observed for a T-shaped alignment of three iPr 2 Im ligands and a X-ray analysis of 1 conrms the square planar structure with a T-shaped, propeller-like alignment of the three NHCs ligands of the 16 VE cation (see Fig. 1 ). Single crystals of [Pd(iPr 2 Im) 2 ] (3) suitable for X-ray diffraction have been obtained via slow diffusion of the solvent from a saturated solution of 3 in diethyl ether. The compound crystallizes in the space group P2 1 /c with the palladium atom located on a crystallographically imposed inversion center.
Both imidazole rings of 3 are coplanar arranged, which leads to a D 2h symmetric compound with Pd-C bond lengths of 2.0231 (18)Å (Fig. 1) . However, for steric reasons, a D 2d H} NMR spectrum. Complex 10 represents to our knowledge one of the few examples of an allene complex formed from the isomerization of an alkyne ligand in the coordination sphere of platinum.
13
The reaction of 4 with acetophenone leads to an equilibrium between 4 and the a-C-H bond activation product trans-[Pt(iPr 2 Im) 2 (H)(-CH 2 -C{O}Ph)] (11) (Scheme 3). Other likely reaction products such as a h 2 -ketone complex or a complex resulting from ortho-metallation of the phenyl ring of the (c) same sample after replacing the ethylene atmosphere with argon (revealing that 4 was formed from 6 after ethylene has been partially removed), (d) same sample after 5 h at room temperature; (e) sample after removal of all volatile material and addition of fresh C 6 D 6 (¼ complex 4). (see Fig. 3 ). Catalytic C-H bond activation reactions at positions a to the carbonyl group are currently of interest because they provide atom economic entries into the a-functionalization of organic carbonyl compounds.
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14 Compound 11 represents to our knowledge the rst well characterized example of an a-CH bond activation product of a ketone at platinum (0) to give the corresponding hydrido a-keto-alkyl complex.
15, 16 Further investigations on the reactivity of 11 are underway. (Pd) and À20.5 kJ mol À1 (Pt; see Table 1 , Fig. 4 and ESI †).
Calculations on model systems
We have analyzed the metal-ethylene bonding in [M(H 2 Im) 2 (h 2 -C 2 H 4 )] complexes using the activation strain model and ADF's energy decomposition analysis (EDA). À523.4 kJ mol À1 (Pt). 18 Our analyses show that, in line with the work of Dewar, Chatt and Duncanson, 19 the bonding can be described as ligand to metal s-donation and a p-back donation from the metal to the unoccupied p*-orbital of ethylene. In agreement with studies presented earlier, 20,21 the orbital interaction of p-symmetry has for each metal a larger impact compared to the orbital interaction of s-symmetry and increases for [M(H 2 Im) 2 (h 2 -C 2 H 4 )] from Pd (À249.6 kJ mol À1 , Complexes 3 and 4 do not react with additional NHC and the reaction with selected p-acidic ligands leads in some cases, if at all, to p-complexes, which are much less stable compared to the corresponding nickel complexes. The reactions presented here are illustrative examples of the differences one can observe by changing the central atom in a complex going from a 3d metal to a 4d or 5d metal atom within the same ligand framework and clearly show that L-M-L bending strain of d 10 - [ML 2 ] is a key to understand group 10 metal reactivity. This is a new appearance of the concept of bite-angle exibility that was recently introduced in the context of metal-mediated C-H bond activation. 
